Endostatin affects osteoblast behavior in vitro, but collagen XVIII/endostatin is not essential for skeletal development in vivo.
Endostatin, a fragment of collagen XVIII, can inhibit vascular endothelial growth factor (VEGF) signaling. VEGF is known to be crucial for bone development. The aims of this study were to investigate the influences of endostatin on osteoblast behavior in vitro and the roles of collagen XVIII/endostatin on bone development in vivo. For the in vitro experiments, MC3T3-E1 osteoblasts were treated with VEGF-A, 2 microg/ml endostatin, 20 microg/ml endostatin, VEGF-A + 2 microg/ml endostatin, or VEGF-A + 20 microg/ml endostatin. Osteoblast proliferation and matrix mineralization were analyzed. Faxitron, pQCT, and histological analyses were performed on hindleg bones of transgenic mice overexpressing endostatin (ES-tg) and mice lacking collagen XVIII (Col18a1 (-/-)) to study bone development in vivo. Treatment of cells with endostatin decreased osteoblast proliferation. Moreover, VEGF-A together with endostatin (2 microg/ml) decreased osteoblast proliferation and matrix mineralization. In vivo, Col18a1 (-/-) and ES-tg mice displayed no differences in bone density or mineral content during bone development, but ES-tg bones grew in length more slowly compared to the controls. The formation of secondary ossification centers was delayed in Col18a1 (-/-) mice. Immunohistochemistry revealed collagen XVIII in basement membranes of periosteal and bone marrow vessels and at muscle attachment sites. In conclusion, endostatin affects osteoblast behavior in vitro, the effects being boosted by simultaneous treatment with VEGF. In vivo, Col18a1 (-/-) and ES-tg mice show mild delays in bone development. These changes are transitory and suggest that collagen XVIII/endostatin does not play an indispensable role in skeletal development.